Estimations of ecosystem-level evapotranspiration (ET) and CO2 uptake in water-limited 27 environments are scarce and scaling up ground-level measurements is not straightforward. A 28 biophysical approach was previously proposed for ecosystem-level assessment relying on 29 vegetation index and meteorological data (RS-Met) in temperate Mediterranean ecosystems. 30
measurements with the mobile system were carried out on a campaign basis, in six of the 289 seven sites, with each campaign representing approximately two weeks in a single site, 290 repeated along the seasonal cycle with mostly two but sometimes only one two-weeks set of 291 measurements per cycle, during the 4 years of measurements, 2012-2015. Continuous flux 292 measurements were carried out in the permanent Fluxnet site of Yatir (xeric forest site). 293
Begun in 2000, the eddy covariance (EC) and supplementary meteorological measurements 294 have been conducted continuously (Rotenberg and Yakir, 2011; Tatarinov et al., 2016) , with 295 measurements performed according to the Euroflux methodology. Instrumentation is similar 296 to that in the Mobile Lab except for the use of a closed-path CO2/H2O infrared gas analyzer 297 (IRGA, LI-7000; Li-Cor, Lincoln, NE) with the inlet placed 18.7 m above ground. Typical 298 fetch providing 70% (cumulative) contribution to turbulent fluxes was measured between 100 299 m and 250 m (depending on the site) along the wind distance. This was taken in consideration 300 when using the MOD13Q1 product to derive the modeled fluxes. 301
302
Daily estimates of potential evapotranspiration, i.e. ETo (in mm d -1 ), for the ET model, the 303 drought stress factor and the water availability factor, were calculated from the mean daily air 304 temperature and the daily total incoming solar radiation, measured at the seven sites 305 following the empirical formulation proposed by Jensen & Haise (1963) & Haise, 1963) . We decided to use this ETo formulation of 312 Jensen & Haise (1963) to be consistent with the original RS-Met proposed by Maselli et al. 313 (2014) though we are aware of the large tradition of works devoted to compare several 314 methods to estimate ETo, and to prove the validity and limitations of these methods under 315 different environmental conditions. 316 317
The PaVI-E model for annual ET
physical-based models (MOD16 and MSG LSA-SAF ETa) and ET retrieved from water 327 balances across the same study area (Helman et al., 2015a) . It was shown to be useful for 328 ecohydrological study in this region, providing insights into the role of climate in altering 329 forest water and carbon cycles (Helman et al., 2017 (Helman et al., , 2016 . The advantage of PaVI-E is that 330 it does not require any additional meteorological information but is a function of the satellite-331 derived vegetation indices alone. This makes it interesting to compare with the RS-Met 332 model since the RS-Met is highly dependent on meteorological forcing. 333 334 335 3. Description of the models and the use of a drought stress factor 336
The RS-Met models used here for the daily estimation of ET and GPP are based on the NDVI 337 and the meteorological data (Maselli et al., 2014 (Maselli et al., , 2009 (Maselli et al., , 2006 Veroustraete et al., 2002) . Each 338 model was applied with (DS) and without (no-DS) a drought stress adjustment (i.e., two 339 models for ET and two for the GPP). 340 341
The ET model 342
The RS-Met model of daily ET is based on the FAO-56 formulation (Eq. 2): 343
345
346
Where KC and KS stand for the crop/canopy and soil coefficients, respectively (Allen et al., 347 1998 ). In the RS-Met model a maximum value of KC (KC_max), which depends on the type of 348 the monitored vegetation (Allen et al., 1998; Maselli et al., 2014) , and a maximum value of The fVC in Eq. (5) is calculated on a daily basis from the interpolated NDVI (daily) data. 376
Note that the fVC in Eq. (6) represents the fraction of the area covered by the vegetation, 377 while in Eq. (7) the term 1-fVC represents the fraction of the bare soil area. Both terms, fVC 378 and 1-fVC in Eqs. (6) and (7), change over the course of a year due to canopy development 379 and/or the appearance of ephemeral herbaceous plants. We used here the values of 0.1 and 380 0.8 for the NDVISOIL and NDVIVEG, respectively, as proposed in Helman et al., (2015b) The fDS and fWA in Eqs. (9) and (10) simulate the effects of drought stress and available water 399 (or water shortage) for plant transpiration and bare soil evaporation, whereas the fDS is 400 defined as follows (Maselli et al., 2014) : 401 402 fDS = 0.5 + 0.5 fWA (11) 403
404
The water availability factor (fWA) is calculated as the simple ratio between the daily rainfall 405 amount and the daily ETo, both cumulated over a period of two months (Maselli et al., 2014) . 406
The fWA is set to 1 when the cumulated rainfall amount exceeds the atmospheric demand (i.e., 407 the ETo). Note that the fDS would then vary between 0.5 and 1, meaning that ET is reduced to 408 half the potential maximum in the absence of water supply, simulating the basic transpiration 409 levels maintained by evergreen vegetation (Glenn et al., 2011 and see also in Maselli et al. 410 2014) . This reduction in the fDS accounts for the short-term stress effects on plant 411 transpiration, while long-term effects that cause damage to the function of the plant would be 412 mainly reflected through changes in the NDVI/fVC (Glenn et al., 2010; Running and Nemani, 413 1988) . In contrast to the fDS, the fWA is reduced to zero following a dry period longer than two 414 months, making the surface evaporation component null during the dry summer. Table 2 ). 527
528
When comparing the modeled GPP with the EC estimates at Yatir, the model without the 529 drought stress factor (no-DS) produced higher values during both ends of the rainy season 530 (October-November and May-June, Fig. 3b and 3f ). In particular, the no-DS model 531 overestimated the GPP during the start of the rainy season (indicated by the arrows in Fig.  532 3b). This was due to the increase in the NDVI following the appearance of ephemeral 533 herbaceous vegetation in the understory of these Mediterranean forests in the beginning of 534 the rainy season, as already pointed out in the previous section (see also Helman et al., 535 2015b) . Also here, the herbaceous vegetation in the understory of Yatir provides a 536 meaningful contribution to the NDVI signal, although it constitutes only a minor component 537 in terms of the biomass and the CO2 uptake of the forest (Helman et al., 2015b; Rotenberg 538 and Yakir, 2011) . Considering the drought stress factor in the RS-Met model thus abridged 539 the RUE, counterbalancing the high contribution of the herbaceous vegetation to the fPAR 540 through the NDVI. This also better simulated the drought stress conditions experienced by 541 the woody vegetation, which is the main contributor to the GPP in Yatir, during the dry 542 period ( Fig. 3d and 3f) . 543 544 These results explicitly show that the drought stress factor is useful in "focusing" the RS data 545 onto the woody vegetation activities (strongly restricted by water shortage at both ends of the 546 rainy season), reducing the impact of other components, such as the peak activities of the 547 Biogeosciences Discuss., doi:10.5194/bg-2017-204, 2017 patterns in water use (ET/P ratio), though differing in magnitude in some of the years studied 560 (Fig. 4a) . In general, the interannual trend in ET/P was much noisier when using ET from the 561 RS-Met compared to that from the EC. This was particularly noted in years when the ET 562 from the RS-Met was significantly different from the EC annual estimates (e. ). This suggests that the water availability factor (fWA) should be adjusted to positive values 574 for a longer period (i.e., longer than the current 2 months applied here following Maselli et al. 575 2014) at the end of the rainy season-beginning of the summer. 576
577
The annual ET, as estimated from both the RS-Met and EC, was higher than the total rainfall 578 amount in some of the years studied (Fig. 4a) . A similar pattern was previously reported in 579 forests in water-limited regions (Helman et al., 2016; Raz-Yaseef et al., 2012; Williams et al., 580 Biogeosciences Discuss., doi:10.5194/bg-2017 -204, 2017 Manuscript under review for journal Biogeosciences Discussion started: 23 May 2017 c Author(s) 2017. CC-BY 3.0 License.
should be also taken into consideration when adjusting the model with available water 584 through the fDS and fWA, which are currently calculated only with the seasonal rainfall. 585
586
The modeled GPP (i.e., WS model) was also comparable to the GPP from the EC (765±112 587 vs. 748±124 g C m -2 y -1 , for GPPMOD and GPPEC, respectively), and highly correlated at the 588 annual scale ( 
